Abstract: This study was conducted to evaluate canola meal from biodiesel production as a feed ingredient for broilers. One-d-old commercial strain male broilers were randomly assigned to experimental diets with 0, 5, 10, 15, 20 and 25% canola meal. Diets were formulated to meet digestible amino acid requirements for periods of 0-14 d and 15-28 d. Each dietary treatment was replicated 6 times. Body weight and feed consumption were measured at 14 and 28 days of age. The results indicated that no significant (p>0.05) effect of canola levels was observed on feed intake, BW gain, feed conversion ratio, or mortality during the experimental period compared with control diets of soybean meal. Therefore, canola meal can be a valuable protein supplement for broilers when considered on a digestible amino acid basis. In this study, 25% canola was incorporated into broiler diets on a digestible amino acid basis without any negative effects on bird performance.
INTRODUCTION
Canola was developed by altering rapeseed in two ways, including reducing the levels of glucosinolates, which contribute to the sharp taste in mustard and
MATERIALS AND METHODS

licosenic and erucic acids, two fatty acids not essential
Birds and dietary treatments: A supply of solvent for human growth. Canola Meal (CM) contains low levels extracted canola meal was obtained from a biodiesel of erucic acid (<2%) in the oil portion and low levels of producer. The product was analyzed for crude protein, glucosinolates (<30 µmol/g) in the meal portion amino acids, fat, fiber, ash, calcium and phosphorus by (Hickling, 2001) . Canola meal has an excellent balance commercial laboratories specializing in these assays. of amino acids but has lower amino acid digestibility
The corn and soybean meal used in the study was also than soybean meal (Zuprizal et al., 1992) . Shires et al. analyzed for crude protein and amino acids in the same (1983) found that heating CM to 100°C with or without commercial laboratory. Digestible amino acid steam improved feed intake and growth in broiler chicks. coefficients were those reported by Ajinomoto Heartland However, previous work has shown that the nutritive Lysine. value of CM is limited by the presence of a number of
The nutrient recommendations from a leading poultry antinutritive factors, including indigestible nonstarch breeder (Aviagen) were used in formulation to meet polysaccharides (Kocher et al., 2000; Slominiski and digestible amino acid requirements as these were Campbell, 1990; Bell, 1993; Dale, 1996) .
shown to support maximum early growth (Yan et al. , In addition to the rapid increase in corn used for 2010). Diets were formulated for periods of 0-14 d production of ethanol, increasing amounts of vegetable (Table 1) and 15-28 d (Table 2 ) to contain 0, 5, 10, 15, 20 oils and inedible animal fats are being used in the and 25% canola meal. Diets were fortified with complete production of biodiesel fuel. Because canola produces vitamin and trace mineral mixes from commercial approximately three times more oil per acre than sources. A pellet binder was added to all diets t o soybeans, there is a growing interest in the production facilitate pelleting. Diets from 0-14 d were pelleted using of canola oil in many areas of the United States as a a CPM Laboratory Model pellet mill with a 1/8" die while feedstock for biodiesel. It can possibly be grown as a diets fed from 15-28 d were pelleted using a CPM winter crop in the southern U.S. followed by corn or Master Model pellet mill with a 3/16" die (California Pellet soybeans. Thus, there may be a great increase in the Mill Company, Crawfordsville IN). amount of canola meal available for use in poultry diets in the southern U.S. broiler production area. The Management of experimental bird husbandry: Male objective of this study was to evaluate the use of a chicks of a commercial broiler strain (Cobb 500) were canola meal produced as a result of extraction of the oil for biodiesel fuel production in diets for growing broilers. obtained from a local hatchery where they had been Measurements: Birds were weighed by pen at 1, 14 and vaccinated in ovo for Marek's disease and had received 28 d of age with feed consumed during each period vaccinations for Newcastle Disease and Infectious determined. Mortality was checked twice daily; any bird Bronchitis post hatch via a coarse spray. Five chicks that died or was removed to alleviate suffering was were assigned to each of 36 compartments i n weighed to adjust feed conversion. Diets were analyzed electrically heated battery brooders with wire floors. Each for crude protein, calcium, total phosphorus and sodium of the six diets was fed to six replicate pens of birds. For content. The diets with 0 and 25% canola were analyzed the first 14 d the birds were housed in the electrically for total amino acid content. All assays were conducted heated brooders while for 15 to 28 d they were housed by c ommercial laboratories specializing in these in unheated wire floor finishing brooders in a assays. temperature controlled room. Test diets and tap water were available for ad libitum consumption. Fluorescent Statistical analysis: Pen means were served as an lights provided 24 hr of light daily. Care and experimental unit for statistical analysis. Data were management of the birds followed recommended subjected to analysis of variance using the General guidelines (FASS, 2010) . All procedures were approved Linear Models (GLM) procedure of SAS (SAS Institute, by the University of Arkansas Institutional Animal Care 1991). Significant differences among or between and Use Committee. means were separated by repeated t-tests using the n1 + Table 1 1 LSMEANS option of SAS. Mortality data were transformed to prior to analysis; data are presented as natural numbers. All statements of statistical significance are based on (p<0.05).
RESULTS AND DISCUSSION
The effect of dietary treatments on feed intake, BW gain, feed conversion ratio and mortality during 1 to 14 d and 15-28 d are presented in Table 3 and 4 respectively. No significant effect of canola meal level was observed on feed intake, BW gain, feed conversion ratio, or mortality during the experimental period compared with control diets of soybean meal. The results indicate that 25% canola meal can be used in broiler diets without any negative effects on broiler growth performance when diets were formulated on a digestible amino acid basis and fed in pelleted form. Variable results have been reported for usage of canola meal. Hickling (2001) recommended a maximum inclusion level of 15% canola meal in diets typically fed to broilers. Perez-Maldonado et al. (2003) concluded that for chicken meat production, up to 20% of either solvent extracted or solvent extracted and extruded canola meal can be used during the starter phase when formulated on a digestible amino acid basis. Ahmad et al. (2007) reported that canola meal can be used up to 20% of the (Clandinin, 1961) . A reduction in feed intake has broilers and the effects of dietary supplement of occurred in some studies with broilers consuming a iodinated casein on performance and thyroid CM-based diet (Classen et al., 1991 
